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in which (vlt #2) represents the distance between the two points of the curve in Fig. 63 which correspond to the parameters ^ and Vy. But now, by (41) and (31),
in which / has the same meaning as in (40). If now it is desired to investigate the distribution of light in a plane which lies a distance b behind the screen, the dependence of equation (42) upon d must be discussed. According to (43) the difference between the parameters is constant. Hence the question is, how does the distance vary between the two points ^ and i>2 whose distance apart, when measured along the arc of the curve in Fig. 63, has the constant value s = v^ — z/2? Assume first a slit so small that the length of the constant arc .? is about o. i,* then the curve shows that the intensity remains constant from d = o up to a large value of z/1? i.e. of </, and then gradually decreases when vl and v2 both attain very large positive or negative values, i.e. when PQ lies very far within the geometrical shadow. Hence when the slit is narrow the geometrical shadow cannot be even approximately located, for the light is distributed almost evenly (diffused t) over a large region, and there is nowhere a sharp shadow formed.
If the width of the slit is somewhat larger (though still but a small fraction of a mm.), so that the constant arc length s amounts to 0.5, then the curve of Fig. 63 shows that  here   too  the  light extends far   into the geometrical   shadow,   and   that   maxima   and minima of intensity occur only when v^ and vz have like signs, i.e. diffraction fringes are formed only within   the   geometrical  shadow.     Sharp minima exist (cf. Fig. 66) when the tangents to        FIG. 66. the two points v^ and z/2 of the curve are parallel so that their
* For a = b — 20 cm., S must be about 30! to attain this. \ Diffusion of light must always occur, as can be shown from the construction of the Fresnel zones, if the width of the slit S < |/l.
